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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHHUE MOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3yUYEHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTrpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSA cTepeoMeTpuu. Touka, MmpsiMas, MIOCKOCTb, MPOCTPAaHCTBO. [loHsATHE 00 aKCHOMATHYECKOM
IIOCTPOCHUH CTEPECOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anMHO€e pacnoiokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, ITapaUIeNIbHBIE U CKPEIUBAIOIINAECS IIPSIMBIE.
[Ipu3Haku cKkpemuBaromuxcs IpsAMbIX. [lapamnensHOCTh NPAMBIX U IDIOCKOCTENW B MPOCTPAHCTBE: MAPAIIIEbHBIE MTPSMbIC
B NMPOCTPAHCTBE, MAPAUIEIIBHOCTh TPEX MPSIMBIX, NAPALIEIBHOCTD MPSIMON U INIOCKOCTH. [lapaiuiensHoe 1 neHTpanbHOE
IPOEKTUpOBaHuE, U3o0pakeHue Guryp. OCHOBHBIE CBOMICTBa MapajulebHOrO MpoekTupoBanus. M3o0paxenue ¢uryp B
[apajuIeIbHOW TPOEKLUHH. YTIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIOJ MEXKAY IPAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEH: IMApalIeNbHBIE IUIOCKOCTH, CBOMCTBA MapaJUIENbHBIX IUIOCKOcTe. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IIJIOCKOCTH: TETPA3AP, NapaJlIeenune1, TOCTPOESHUE CEUEHUI.

[leprieHIUKYJISIPHOCTD NMPAMOW U IJIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSMbBIE B IPOCTPAHCTBE, NPSIMBIE MapAJIIEIbHbIE
U TIEPIICHAMKYJSIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISPHOCTH IPSAMOW M IUIOCKOCTH, TEOpEMa O IPAMOU
NEPHEHANKYJIIPHON MIIOCKOCTH. OPTOroHAIIBHOE NPOEKTHpOBaHue. 1IepneHIuKyasp U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSIHME OT MpSAMOM J0 IUIOCKOCTH, MNPOEKIHs (QUrypbl Ha IUIOCKOCTh. llepneHnuKyasipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHANKYIISIPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX NepneHIUKYIApax.

VYTribl B IPOCTPAHCTBE: YIOJd MEXAY MPSAMOM U MJIOCKOCTHIO, ABYTPAHHBIN YIOJI, JMHEWHBIM YroJl JBYTPAHHOTO YIJa.
TpéxrpanHblii 1 MHOTOrpaHHble yriibl. CBOKWCTBA IUNIOCKUX YTJIOB MHOTOIPaHHOIO yriia. CBOMCTBA IUIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHHKa. [Ipu3ma: N-yronpHas npusma, npsMas U HaKJIOHHAs NPU3MBIL,
OOKOBasi M TMOJHAas MNOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsAMOYroJIbHbIA NapajUielenune] W €ro CBOMCTBA.
Kparuaiimue myTh Ha MOBEpXHOCTH MHOTOrpaHHWKa. Teopema Oiunepa. IIpoctpanctBennass Teopema [ludaropa.
[Mupamupaa: N-yronapHas nupamMuaa, npaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep u OOKOBBIX I'paHel MPaBUIbLHON



nupamubl. [IpaBuibHbIE MHOTOIpaHHUMKH: TMpaBWiIbHAs MpU3Ma M NpaBWIbHAs NMUpamMuia, NPaBWIbHAS TPEyroJbHas
nUpaMyUa W TMPaBWIbHBIN TeTpasap, KyO. IlpeacTaBieHue o MpaBUIBHBIX MHOTOTPAaHHHKAX: OKTAadIp, MOACKAdIp H
HUKOCAdIP.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPAMON TPHU3MBI, TUJIONIAhL OCHOBAHUN, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMOil mpusmbl. [linomanb
OOKOBOM ITOBEPXHOCTH ¥ OBEPXHOCTH MPABUIIBHON MUPaMUAbl, TEOPEMA O IUIOMIAIN YCEUEHHOW MUPAMUJIBI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM MPABUIBHBIX MHOTOIPAHHUKOB. CHUMMETpHsS B NMPaBHUIBHOM
MHOTOTPAaHHHUKE: CHMMETPUS Mapajulesienunea, CAMMETPHS TPAaBUIIbHBIX IPU3M, CHMMETPUS IPABUIBHOW MUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABIICHHBIE U MTPOTHUBOIIOJIOXKHO HAIPaBJIEHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. JI€HCTBUSA C BEKTOPAMU: CIIOKEHHE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJbKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha 4yuciao. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BEKTOpa Ha yucio. [IoHsaTre koMIiaHapHble BEKTOPBL. [Ipr3HaK KOMITAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapannenenunena. TeopeMa O pa3ioKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsMoyronbHas
cUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXAY KOOpAMHATAMHU BEKTOPAa M KOOpPJIMHATAMU
TOYEK. YToJ MKy BekTopamu. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSI YUEBHOI'O KYPCA «'EOMETPUSI» (YIJTYBJIEHHBIN
YPOBEHDB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh T'PAKJAHCKON MO3UIIMKM O0YYaIOMIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
oO11ecTBa, MPEACTaBICHUE O MAaTEMAaTUYECKUX OCHOBaX (YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SABJICHUHN, MPOLEAYD
rpaKAaHCKOro o0IecTBa (BbIOOPHI, OMPOCHI U APYroe), yMEHHE B3aWMOJACHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLHAMU U HA3HAUECHUEM;



2) naTpUOTHYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTH POCCUHCKOM TPaKIAHCKOW MACHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U HACTOAIIEMY POCCHUHCKOI
MAaTEMATHKH, LEHHOCTHOE OTHOIICHUE K JOCTHMKECHHUSIM POCCHUUCKAX MaTEMaTUKOB M POCCUHMCKOM MaTEMATHYECKOMN
IITKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHAX, C(hepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOr0 Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEACHUS, CBSI3AHHOTO C IMPAKTUYECKAM MPUMEHECHHEM JIOCTHXKEHUW HAYKU W JICSITEIBHOCTBIO YUYEHOTO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAyIIEro;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYas SCTETUKY MAaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
PEIICHUH, PACCYXKICHUM, BOCIPUUMYNBOCTh K MATEMAaTHUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITh MAaTeMaTHUYECKUE 3HAHWSA B MHTEpecax 3JI0pOBOro M Oe3omacHoro obpasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3I0pOBOE TMUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTHbIXa, peryispHas Qusnueckas axkTUBHOCTh), (PU3UUECKOE COBEPUICHCTBOBAHME TMPU 3aHIATUSX CIHOPTHUBHO-
03JI0POBUTENILHOM JEATENBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HaHUE IICHHOCTH TPYIOJIIOOUs, MHTEPEC K Pa3MuHbIM cdepam mnpodeccuoHaTbHON
NESATETLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW W €€ TMPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyreit
npodeccu U peaau30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYECKOMY
o0pa3oBaHHIO M CcamMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEU JKWM3HU, TOTOBHOCTh K AKTMBHOMY YYacTUIO B pEIICHUU
MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAPaBIECHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhl, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHUE TIPUPOIHON M COIMATIBHOM CpeJibl, OCO3HAHWE TJIO0ATBLHOTO XapaKTepa AKOJOTUUECKUX MPOoOsIeM, OpUEHTAIIUS
Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIs pelieHus 3a71a4 B 00JIaCTU OKPYXKaIOIIEH cpeibl, IIAaHUPOBaHUE MTOCTYIKOB
Y OLICHKH WX BO3MOHBIX MOCJIEACTBUM ISl OKPYKAOUIEH CPEIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKKM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAyKH Kak cdepbl UYeTOBEYECKON IeATEIHHOCTH, JTAloOB €€ pa3BUTHA U
3HAYMMOCTH JIJIs1 pa3BUTHUSI IIUBUIIM3AIINH, OBJIAJCHUE SI3bIKOM MAaTeMaTUKH U MaTEMaTUYECKOW KyJIbTYpOH KaK Cpe/ICTBOM
MO3HAHUSI MHpPaA, TOTOBHOCTb OCYIIECTBJISATH MPOCKTHYIO M MCCIIEIOBATEIBCKYIO NESITSIHbHOCTh HHAWBUIYAIbLHO W B
rpymre.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMATUYECKUX OOBEKTOB, MOHATUM, OTHOIIEHUN MEXIY
NOHATUSAMHU, (OPMYJIUPOBATH OIPEACIICHUS TOHATUN, YCTAHABIMBATh CYIIECTBEHHbIM MPHU3HAK KiIacCU(pUKALIIH,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYyIHpPOBaTh U MPeOOPa30BbIBATh CYKJICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIC, €IUHUYHBIE,
YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEUMs B (akTaX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

Jenatb BBIBOABI C MCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTUBHBIX YMO3AaKIIOUYEHUH,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKIACHUM (IIpsMbIE W OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 pelleHus] yuyeOHOUW 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILICHHUs, BhIOMpaTh Hauboiiee
MNOAXOASIIINNA ¢ YUETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:



MCIIOJIB30BaTh BOMPOCHI KaK MCCIEN0BATEILCKUN HHCTPYMEHT MO3HAHUS, (OPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIINE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aAPTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEAOBaHHE MO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
MCCIIEIOBAHUS], OLICHUBATh JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 000O0IIEHUI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIABUTATH MPEAINOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX
YCIOBUSIX.

Pabora c nndopmanmueii:

BBISABJIATH Ae(DUIIMTHI UHPOpMAIUH, JaHHBIX, HEOOXOAUMBIX JIJIs OTBETA HAa BOMPOC U IS PEIICHUS 3a/1auu;

BbIOMpaTh HWHGOpPMALUI0 W3 KHCTOYHUKOB Ppa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUIAOB U (POPM IIPE/ICTABIICHNUS,

CTPYKTYpPHPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (POopMax, HILTIOCTPUPOBATH rpadudecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMALIMH IO CAMOCTOSITEILHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU OOILIEHHUS, SCHO, TOYHO,
FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX H ITMCBMCHHBIX TCKCTaX, JaBaThb IIOSACHCHUS I10 XO)Iy pCH_IeHI/ISI 3aJa4u,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJie¢ OOCYXJEHHUs 3aJlaBaTh BOIPOCHI TO CYIIECTBY OOCYXITaeMOil TeMbI, MPOOJEMBbI, pelIaeMon 3aaadd,
BBICKA3bIBATh WJACH, HALICJIICHHBLIC HA IIOUCK PCHICHUSA, COIIOCTABIIATH CBOU Cy)KI[eHI/ISI C CY)I(I[eHI/IﬂMI/I z[pyrI/Ix y‘-IaCTHI/IKOB
nuanora, oOHapyuBaTh pazlIMYMEe M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme (opMyaupoBaTh pa3HOINIACHS, CBOU
BO3paXKCHUS;

HpeI[CTaBJ'IHTB pGSYJ'ILTaTBI pemeHHa 3aJa4u, BKCHepI/IMeHTa, HCCICAOBaHUsI, HpOGKTa, CaMOCTOATCIIBHO BBI6I/IpaTb
dbopmMat BBICTYIUICHHS C YIETOM 33124 MIPE3CHTAIUN U OCOOEHHOCTEH ayTUTOPHUH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTaBJISATh IUIaH, aJITOPUTM PEIICHHS 3aJlauyd, BBHIOMpATh CIOCOO pelIeHUs] C YU4ETOM HMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HABBIKAMU TIO3HABATENHHON pe(IeKCMM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJIbTaTOB, BIAJE€Th CHOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJISI Ipollecca W pe3ysbTara pelieHus
MaTeMaTUYECKOM 3a/1au;

MPEABUACTH TPYIHOCTH, KOTOPHIC MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCHUTH KOPPEKTHUBHI B EATEIHHOCTh HA
OCHOBE HOBBIX 00OCTOSATEICTB, MAHHBIX, HAWJCHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3y/bTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HEIOCTUKCHUS
PE3YJIbTATOB JIEATELHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHAsI 1eITEIbHOCTD:

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMaHHOW W WHIWBHIYyAIBHOW PaOOTHI MPHU pENICHUH y4eOHBIX 3a/ad,
MPUHUMATh 1IeJTb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpenciisTh BUIBI
paboT, TOroBapuBaThCs, 0OCYKAATh MIPOIIECC U PE3yNbTaT paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYyHNoBBIX (opmax paboTel (0OCYyXIeHHs, OOMEH MHEHHWH, «MO3TOBbIE IITYpMb» U WHBIE),
BBITIOJTHATH CBOIO YacTh PabOTHI U KOOPJAWHHUPOBATH CBOM JICHCTBHS C IPYTUMHU 4YJICHAMH KOMaHbI, OIICHHBATh KaYECTBO
CBOCTO BKJIaJla B OOIINI TPOIYKT MO KPUTEPUIM, CPOPMYIIMPOBAHHBIM YI4aCTHUKAMH B3aUMOICHCTBUAI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJAHO OMEPUPOBATH OCHOBHBIMHU TOHSATHUSMU CTEPEOMETPUM TMPU PEIICHWH 337ad U TMPOBEACHUU
MaTEMaTHUYECKUX PacCyKICHU;

e IPUMEHSATHh AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX IPU PELIEHUU T€OMETPUUYECKHUX 33]1a4;



KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHUE TIPSIMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OTMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C YTJIAMH B MIPOCTPAHCTBE: MEXKIY MPSIMBIMH B TIPOCTPAHCTRBE,
MEXIy MPSMOM U MIIOCKOCTHIO;

CBOOOJTHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJHO  pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (TIpW3Ma, THUPAMHAA, MPSIMOYTOIHHBINA
napasuiesienunes, Kyo);

KJ1acCU(PHUIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHUS JJIsI KIIACCU(PUKALINH;

CBOOOJTHO OTMIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB TMJIOCKOCTHIO;

BBITIOJIHATH TMapajieIbHOE, IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (PUTYp HA TUIOCKOCTb, BBIMOJIHSATH
n300pakeHus GUTYpP HA TUIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pPa3IUYHBIMA METOJAMH, BBITONHATH (BBIHOCHBIC) IIJIOCKHE UYCPTEKH W3
PUCYHKOB IIPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, NUpaMHuaa), TEOMETPUUECKHX Tel ¢
npuMeHeHueM HopMyI;

CBOOOJHO OTIEPUPOBAThH MOHATHUSIMH: CHMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh M IJIOCKOCTh CHMMETPHUH, IIEHTD,
OCh | ITIOCKOCTh CUMMETPHH (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHUIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPJIMHATAM B MIPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HaJl BEKTOPAMH;

pemaTh 3a7a4d Ha J0Ka3aTeIbCTBO MATEMaTHYCCKUX OTHONICHWUH W HAXOXKIECHUE TCOMETPUUYCCKUX BEIUYHH,
MPUMEHSST W3BECTHBIE METOIbI TPH PEIICHWH MaTEeMaTHYCCKHUX 3a/lad ITOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIOHOCTH;

MPUMEHSTh MPOCTEHIINE TPOrPaMMHBIC CPEJCTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH PEIICHUN
CTEPEOMETPUIECKHUX 3a/1a4;

U3BJIEKaTh, MPEOOpPA30BBIBATH W HMHTEPIPETUPOBATH HH(OpPMAIUMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
burypax, npeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX;



MPUMEHATH MOJYYCHHBIE 3HAHWS HA NMPAKTUKE: CPABHUBATH M AHAIM3UPOBATH PEAJIbHBIE CUTYalliH, MPUMEHSThH
W3YUYCHHBIC TIOHATHS B TIPOIECCe TIOMCKA PEIICHWS MaTeMaTH4YeCKd CPOpMyIUpPOBAHHON TPOOIEMBI,
MOJICIIMPOBATh PEAIBHBIE CUTYAllMH Ha SI3bIKE T€OMETPUU, UCCIEA0BATH MOCTPOCHHBIE MOAEIN C UCIIOJIb30BAHUEM
rCOMETPUYECKUX TOHATHM M TEOopeM, allmapara aireOpbl, pemaTh NPaKTUYECKHWE 3aJaud, CBSI3aHHBIC C
HaXO0XJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX dTamax Pa3BUTHUS T€OMETPUHU KaK COCTABHOW 4acTH (pyHIaMEHTa pa3BUTHS
TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM
i S Beero Kontpoanubie Ilpaktnueckme (uHppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
1 BBeneHue B cTepeoMeTpuIo 23 1
5 B3anMHOe pacnionokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [TepnieHAUKYIIPHOCTD MPSIMBIX U o5
IUTOCKOCTEH B MIPOCTPAHCTBE
5 VYriel U paccTosTHUS 16
MHororpanHuKu 7
BekTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IC, 0000111eHNE U CUCTeMaTH3alHs 5 )
3HAHHN
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUIIa U300paKEHHS Ha PHUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs TIOCKOCTH,
MepeceKaroImecs mpsmas ¥ MIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
IIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUT pa3HbIMHU IIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 11aroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

[ToBTOpenune mnanumerpuun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[TonsTHSA: MapaIeaIbHOCTh NPSIMOI U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIUMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapamnnenbHas MPOEKIKs, TPUMEHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuIeIbHBIX NPSMBIX,
3aKJIFOYEHHBIX MKy NTapalJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx neprneHAnNKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
pacCcTosIHUuEC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIUMHUCS TIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 JIEMEHTHI"

80

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunes, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3agaun ¢ BEKTOpaMH 1

98 O06o001IeHne 1 cucTeMaTu3alys 3HaHUH 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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